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DETAILED ACTION 
Receipt is acknowledged of appiican.' reoues, for a Continued Prosecution A PP ,ica«io„ 
ffledWO, asPaperN„.28, in which applicant revested the amendment fiied mm (Paper 
No. 22, be entered. According,,, Cairn 57 has been amended as specified. No other new 
changes ,„ the claims were specified in either paper. No new arguments have been presented in 
Paper No. 2 8 against rejection of Cairns 57-60 under 35 U.S.C. 1 ,2, firs, paragraph, for reasons 
of record in Paper No. 20. As the same grounds of rejection stand for reasons of record in Paper 
No. 20, this action is FINAL. 



Claim Rejections - 35 USC§ 1 12 
The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

pertams or with which it is most nearly^ m f " ed in the « to which it 

contemplated by the inventor of carrying out his invent *"* Sha " Set forth the best ™de 



Claims 57-60 are rejected under isncr m ^ . 

15 U S Q U2 ' flra Paragraph, as containing subject 

matter which was no, described in the specification in such a way as ,„ reasonably convey ,„ one 
stalled in ,he relevant ar, tita, ,he inventory a, the time me application was filed, had 
possession of the claimed invention. 

Claims 57-60 encompass recombinant lambdo.d bacteriophage vectors or bacteriophage 
naving a cistron comprising the coding seouence for an anchor matri* gene operative* , Ink ed ,„ 
codmg sequences for a linker polypeptide and a desired, pressed polypeptide such ,ha, 
expression of me recombinan, cistion during morphogenesis res* in incorporation and display 
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of the recombinant fusion polypeptide comprising the desired polypeptide sequence on the 
surface of the mature lambdoid phage particle. The claims encompass any of ,he potential 
anchor matrix polypeptides (e.g. head proteins: P E, pD, pW, pFII, pB-, pXl, pX2; ta,. proteins: 
PV. PJ, PO, pM and pT ; page 22 lines 13-21), or portions thereof, as the matrix anchor 
component of the fusion polypeptide that is displayed on the surface of the phage particle. Each 
of these polypeptides has its own unique structure and plays a unique role in phage 
morphogenesis, having a distinct set of temporal and spatial interactions with other phage 
proteins during the assembly of the mature phage particle. Thus, the instan, claims are very 
broad genus claims directed to a number of distinct structural polypeptides having different 
structural and functional characteristics. 

While the specification has described adequately one subset of the claimed genus, those 
embodiments drawn to the tail polypeptide pV, there is only ,he broadest description „f any of 
the remaining members of the genus. The claims and specification only describe a conditionaHy 
expressible cistron encoding an anchor matrix polypeptide operatively linked to a linker 
polypeptide coding sequence which is in turn Med to the coding sequence for a desired, 
preselected polypeptide. There is no description of where w„hin the coding sequence for any „f 
the other members of the genus of potential anchor matrix polypeptides one would insert the 
sequences for the linker polypeptide and the desired polypeptide. There is no description in the 
prior art or within the specification as to which portions of any of the other anchor matrix 
polypeptides might be dispensable for morphogenesis and thus potentially suitable for insertion 
of foreign sequences. There are no relevant examples in the specification as filed of such a 
fusion construct for any of the potential anchor matrix polypeptides other than for pV. Because 
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of the unique sequences, structural features and functions for each of the other anchor matrix 
proteins, one of ski.l in the art can not extrapolate from the description of fusion constructs 
comprising P V what would be a permissible insertion and fusion for any of the other anchor 
matrix proteins such mat a recombinant polypeptide expressed from such a construct would be 
assembled and displayed on the surface of the mature phage panicle. Thus, it would no. be 
possible for the skilled artisan ,„ envision a representative number of the remaining members of 
the broadly claimed genus of recombinant anchor-ma«r,x fusion proteins. Therefore, there is no, 
sufficient description in the specification to inform a skilled artisan mat the applicant was in 
possession of the full, large breadth scope embraced by the claimed invention: a recombinant 
lambdoid bacteriophage vector or bacteriophage comprising a cistron encoding an anchor matrix 
polypeptide other man pV operatively linked to the coding sequence for a tinker polypeptide and 
desired, preselected polypeptide for display of (he recombinant fusion protein on the surface of 
the mature phage. 



Claims 57-60 are rejected under 35 U.S.C. 1 12, first paragraph, because the specification, 
while being enabling for a recombinant lambdoid bacteriophage vector or bacteriophage 
comprising fusions with lambdoid bacteriophage tail polypeptides that are pV, does 
reasonably provide enablement for embodiments wherein the lambdoid phage anchor 
protein is other than P V. The specification does not enable any person skilled in the art to winch 
it pertains, or with which it is most nearly connected, to make and use the invention 
commensurate in scope with these claims. 



not 
matrix 
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Enablement is considered in view of the Wands factors (MPEP 2164.01(A)). These 
include: nature of the invention breadth of the claims, guidance of the specification, the 
existence of working examples, state of the art, predictability of the art and the amount of 
experimentation necessary. All of the Wands factors have been considered with regard to the 
instant claims, with the most relevant factors discussed below. 

Na, m of, he , me „„on: The nature of the invention is complex, involving a recombinant 
lambdoid bacteriophage which displays on the surface of the bacteriophage a fusion protein 
including one of the anchor matrix proteins operatively linked in the direction of the amino 
terminus to the carboxy terminus to a linker polypeptide and a polypeptide of choice. This 
invention further invo.ves e„mp,ex issues of which phage matrix polypeptides are suitable for 
forming such fusion proteins bom in terms of accessible display on the outer surface of the phage 
and in the ability of the phage to assemble properly once the fusion protein is expressed during 
morphogenesis. Once a suitable matrix polypeptide has been identified, there are still complex 
issues as to where to insert the linker and preselected polypeptide into the desired matrix ' 
polypeptide such mat assembly is no, impaired and accessible display is maintained. Issues of 
what size and type of polypeptide will be tolerated and displayed in an accessible manner for 
each desired polypeptide are also present for the instant claims. 

Bread* of, he claims: The breadth of the claims, encompassing any of the proteins 
displayed on the surface of the phage particle (e.g. head proteins: pE, pD, pW, pFII, pB-, pXI, 
pX2; tail proteins: pV , p,, pG, P M and pT; page 22 lines 13-21), greatly increases the complexity 
of the invention with regard to how each potential matrix anchor protein is assembled into the 
phage, the role each potential matrix anchor protein plays in morphogenesis and assembly (i.e. is 
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i. dispensable for proper M5embly wi ^ ^ ^ ^ ^ ^ ^ ^ ^ 

<he phage capsid in such a way as ,o allow ra „, hogenesis ^ djsp]ay 
preselected protein on the mature phage particle. 

e**~ o flhe s mfKa »o^ e exlslence ofworklng emmples: m spec . ficat . on 

^^^^^^^^^^^ 

*. and capsid. There is no guidance w,,hi„ the sp ec iEcation as ffled ^ ^ ^ 

suttahle locations for insertion of heterologous seouence, There is no guidance within the 

the mature phage particle. 

S,a,e of lhe an: The state of the art at the time of app lic a„ ts . invention was „ igh 
string a high degree of sB, in order to make and use the claimed invention. ,„ fact there i. 
nogui^emmepHorartregardingwhichportionsofthepotenti.matri.anchorprotemsare 
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^^-^^^^.^^^^ 

not disrupt particle ^ md wi „ alm accessjb|e ^ ^ ^ 

preselected polypeptide on the mature phage particle. 

of the m The of displayi „ g a desjred poiypep( . de ^ ^ ^ 
manner „„ a phage partide is no, predictable, as evidenced by applied own teachings The 
specficauon discloses to, the pV is present in ,80-200 copies in the mature tai, The 

*e specification i, is disclosed ma, phage tails displaying be,a-ga,ac,osidase co„,ai„ed only one 

been expeced, indicating me msion polypeptide ^ ^ _ ^ ^ ^ ^ ^ 

■nfection. Therefore, successful incorporation into a mature ,ail of pV pro.eiu fusions is 
somewhat unpredictable. 

Each ofthe matrix proteins occup.es a unique position in the mature particle, and 

performs a unique role during particle assembly. The successful inmm. ■ , 

fcuccessrui incorporation into the tail of 

altered forms of oneof me,i,pro,ei»s (e.g. P V) does no, provide evidence ma, any of , he omer 
I. - mis 'W tha, is replaced by the disp.ayed peptide in , he disclosed invention 
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a prior, ,„ interfere with phag e ^ mUy . ^ „ ^ fa fte ^ ^ 
was necessar, t „ repl ace ,he knob with a, desired ^ jn on]y a ^ ^ ^ 

d,splay proteins, No comparab|e dispenMb|e ^ ^ & ^ ^ ^ 

wtthou, interfering with ptage M ^ fa fte ^ ^ ^ 

comprises, from -nino t „ carboxv terminus, a matrix anchor po, yp e ptid e, a linker P „ lypeptide 
and a preS e,ec t ed polvpep, id e. Such an arrange,™, would therefore require ^ ^ ^ 

addnion of ourer P o, y pe P ,i des «„ the carboxv terminus of the matrix anchor ^ 
mterfere with either expression of the tnatnx anchor gene or assembly of matrix 
anchor/preselected polypeptide fusion into the phage. 

Applicants have submitted Mikawa e, a. (Exhibit , , Paper No. 8) as evidence of 

dear tha, the methods used to obtain phage display p 0 , w , des as pD ms , ons „ 
—urate with the teachings of the instant disciosure. For example, amino terminal fusions 
were made between the second and third co do„s, rather ^ „ „ ^ ^ ^ ^ ^ 

22, column 1). ,t is also noted tha, me primary author, Y.O. Mikawa, is no, a ni uned lnvmt0I on 
me instan, applies, which suggests ^ ^ ^ ^ ^ ^ ^ ^ ^ 

mstan, disclosure. With regard to the P redic,ab„i, y of ma ki„ g msions comprising pD „ ^ 
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matrix anchor portion 0 f the ^ . ^ ^ ^ ^ ^ ^ ^ 

paragraph of the discussion (page 27) that tte ends of pD are „„« involved in the interaction 
between P D subunits or between pD and pE subunits, « ..an important resu| , for whjch no 
guarantee existed a, the star, of this work .». As indicated above, there is no teaching „ r w „ rking 
example in the instan, specification that indicates where in the pD coding sequence (or in the 
coding sequence of any of the other potentia. matrix anchor proteins) i, is appropriate to insert 
coding sequences for the linker peptide and the preselected protein such that interaction 
among capsid components is no, interrupted, ,ha, phage assembly is no, impaired and the destred 
ftsion pro,ein is displayed in a functional, accessible manner. Also, as witb pV, one can™, 
extrapolate from p D fcsions where ,„ make fctsions to other capsid proteins, such tha, phage 
assembly is no, impaired. Mikawa e, a, specifically states «ha, ,he authors chose pD because i, 
was dispensable provided me genome was less ,han 82% of w„d ,ype in length, a feature not true 
for the other capsid proteins. 

The amoun, ofe Xp e rt n,en<a,,o„ necessary: Given the complex nature of the invention in 
which a fusion polypeptide comprising an anchor motif from the bacteriophage matnx is 
expressed during phage morphogenesis such tha, ,he fusion polypeptide is incorporated into the 
Phage secure and displayed in an accessible and/or factional mamrer, me bread™ of ,he 
Cairns which encompass any of the potential matrix anchor polypeptides disp.ayed on the 
surface of the phage particle, the lack of guidance from the specification or me prior ar, as to 
which portions of any of me o,herpo,en,ial matrix anchor protems are dispensable for phage 
assembly or which would be appropriate for insertion of the coding sequences for the 
polypeptide linker and preselected polypeptide (even for pD) and the unpredictability of whether 
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--^^--^.^^^^^^ 

— „ the mature ^ it wouw ^ ^ ■ 

^^^^^^^^^ 

~— -^^.^^^^ 
^^^^^^.^^^^ 

~ fc -^^*^ B1 «. irMB-i(iiiM(fc 

^*^~^^pv..,^ tatall ^ fani . rfitllI 
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assembly and the unpredictable nature of the art M , •, „ 

^ ^ aPP,iCWS ' °™ 
«PV, would be necessary for „„ e „f skill in the art to repeat ,• 

such that the fusion n^t • • 'Preselected polypeptide 

sin ^^^™-*-~*.«-«.. 

.»e m a,n X a„ c h 0rDr0te ,. nisde . ved ■ Oniy ,„ the case where 

-- P ,ayed,nanacce S sib,eandV 0rtoctl0na , manner 



Conclusion 

No claims are allowed. 

THIS ACTION IS MADE FINAL Anni 
Policy as set forth in 37 CFR , , 36(a) . 1S ° f the «on of time 

A shortened statutory perio d for reply t0 this - . . . 

MONTHS ^^^Z.T^ f T^^ 

C £Vent a first re Ply is filed within TWO 
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r,mll the statutory penod for reply expire later than SIX MONTHS from th v 
date of this final action. ° m the ma,hn 8 

CFR. §I.6(d». Tie official,, „ '"(December 28, 1993)( S ce37 

no .ater than 24 hours after receipt by ^ ™ * « «» - P-ible (usua % 

If attempts ,„ rea ch »he examiner by telephone are unsuccessful thp ■ 
supervisor, Rob Schwartzman Pb n u , unsuccessfcl . the examiner's acting 

cnwartzman, Ph.D., can be reached at (703) 308-7307 

telephone number is (703) 305-3291. " Ad3mS ' Wh ° Se 



DAVID GUZ0 

JER 
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Patent Examiner 
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13 July 2001 



